Abstract. Medical body area networks will employ a range of implantable and body worn devices to support a wide range of applications with diverse QoS requirements. The IEEE 802.15.6 working group is developing a communications standard for low power devices operating on, in and around the body and medical devices are a key application area of the standard. The ISO/IEEE 11073 standard addresses medical device interoperability and specifies the required QoS for medical applications.
Introduction
The rapid expansion of wireless technology has led to the possibility of widespread untethered medical and health monitoring. The use of wireless technology, promises benefits in terms of replacing cabling, greater flexibility in equipment placement, wider access to patient data (not limited to the bedside or wired points), patient mobility in hospital and possibly home monitoring allowing earlier patient release. There will also be opportunities for the emerging monitoring and alerting applications such as remote patient monitoring and automatic drug delivery.
The emphasis in Wireless Sensor Networks (WSNs) and Wireless Personal Area Networks (WPANs) has been low power, low cost and short range operations. The importance of low power operation is even greater in medical Wireless Recent work has considered the performance of the IEEE 802.15.6 contention based access under saturation conditions [6] . The delay and throughput limits for a single device using contention based access was examined in [7] . Both [6] and [7] considered contention based access and in this paper we extend this by examining the performance of the contention free scheduled access modes. The results presented are based on the analysis in [8] . In particular the medical device lifetimes are investigated for real application requirements from the ISO/IEEE 11073 [9] . These results are computed with a mixed integer program that finds the optimum superframe structure and the number of beacon periods through which the device could sleep to achieve maximum lifetime, while satisfying the QoS requirements (data rate and latency) for a range of applications.
The remainder of the paper is organised as follows: Section 2 gives an overview of IEEE 802.15.6. Section 3 gives an overview of the ISO/IEEE 11073 application scenarios. Section 4 presents the analysis and the mixed integer program. Sections 5.1 and 5.2 presents the sensitivity of the lifetime to the MAC parameters and the lifetime estimates respectively. Section 6 presents future work and conclusions.
IEEE 802.15.6 Overview

Physical Layer
IEEE 802.15.6 specification defines Narrowband (NB), Ultra-Wide Band (UWB) and Human Body Communications (HBC) physical layers and a common frame structure. The NB physical layer operates in seven different frequency bands with a variable number of channels, bit rates and modulation schemes. Our analysis concentrates on bands 6 and 7, which operate at symbol rates of 600 ksps with varying modulation schemes, coding rates and spreading factors.
Medium Access Control Layer
The IEEE 802.15.6 draft specifies a common MAC for all the supported physical layers and which can use one-hop star or two-hop restricted tree topologies. In these topologies, the hub is responsible for coordinating channel access by establishing one of the following three access modes:
